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first part concludes with certain considerations as to 
the influence of radiations on the equilibrium of living 
substances. 

In the second division of the work the author pro¬ 
ceeds to render more precise the language prepared 
in the first part of his study. He reviews the more 
important types of infection, and particularly con¬ 
siders intracellular parasitism and symbiosis; then 
he passes on to the phagocytic studies of M. Metchni- 
koff, and uses a language different from the vitalistic 
expressions of the great Russian savant. Next 
comes the considerations of the comportment of the 
living organism towards injections of dead colloids, 
thus leading up to the study of infection proper, i.e. 
disease due to living micro-organisms. The above 
abstracts will suffice to show the aim of the author’s 
book, and chiefly he desires to use “ the language of 
equilibrium,” language borrowed from physical chem¬ 
istry. He holds the law of Le Chatelier valid for 
the modification which an organism undergoes when 
it triumphs over infection. “ The modification pro¬ 
duced in a system of bodies in a state of equilibrium 
by a variation of one of the factors in the equilibrium 
is of such a nature that it tends to oppose itself to 
the variation that determines it.” His position is 
even more clearly defined on p. 184, where he says 
that he wishes to show that if the immunities that 
result from the resistance of organisms to infection 
resemble the phenomena of physical chemistry, the 
resemblance is exclusively on the physical side. He 
finds that questions on immunity and serotherapy are 
discussed in the language of chemistry, even by those 
investigators who do not accept the theories of 
Ehrlich—therefore the very words used are filled with 
unjustifiable hypotheses, and give an inflexible inter¬ 
pretation to phenomena. For example, the partisans 
of the chemical theory of serums admit the existence 
of two definite and complementary substances, 
“ cytase ” and “ fixative,” the former thermolabile, 
the latter thermostable, and these thermic relations, 
according to M. le Dantec, suggest that these sub¬ 
stances—even if chemically definite bodies—act in 
virtue of their physical character rather than in 
accordance with their chemical structure. 

The phenomena of bacteriolysis receive at the 
hands of Ehrlich a purely chemical interpretation; 
M. le Dantec deliberately states that the chief fault 
in Ehrlich’s theory is that the serum-producing 
animal must have an immediate and profound know¬ 
ledge of chemistry. This can scarcely be seriously 
meant. 

Nowhere does he give a complete account of the 
views on immunity and toxins held by Ehrlich, nor 
is this to be looked upon as a fault, inasmuch as those 
of Ehrlich’s opinions that he does consider he re¬ 
gards as entirely untenable. Still, this omission (if 
such it be) shows that the book will be of little use 
to a student really needing an introduction to general 
pathology, however interesting and instructive the 
work may be to the thoroughly equipped investigator; 
and to the latter the learned author doubtless 
addresses himself. First and foremost he is a bio¬ 
logist, and, moreover, is imbued with the belief that 
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pathology is capable of throwing a flood of light on 
biological questions. 

Many pages of the work remind us of the author’s 
well known papers in the Annals of the Pasteur 
Institute, and these pages will be read by many with 
reminiscent pleasure. 

Nowhere is the author more interesting and lucid 
than in his discussion of Mendelian or discontinuous 
heredity; his quotations are apt and instructive; his 
own remarks carry with them the imprint of careful 
study and original thought. In this connection he 
replaces the “ representative particles ” of Darwin 
and Weismann by the Pasteurian -word “ microbe ”— 
meaning thereby particles productive of diatheses — 
and claims that by so doing he loses nothing in the 
narration of the facts, while gaining the advantage 
of placing the diatheses (characters of Mendelian 
heredity) apart from the characters of heredity 
properly so-called. 

The book is well worth careful reading, and the 
author is to be congratulated on a work which will 
challenge the attention of the more advanced students 
of pathology. Wm. St. C. Symmers. 


OUR BOOK SHELF. 

Die optischen Instrumente. By Dr. Moritz von Rohr. 

Pp. v+130. (Leipzig: B. G. Teubner, 1906.) 

The aim of this little book, one of a series dealing 
popularly with various subjects of scientific or general 
interest, is to give a simple account of the develop¬ 
ment and modern theory of optical instruments, and 
to make clear to readers possessing no special 
technical knowledge the main features of their optical 
construction. The treatment is largely based on the 
work of Abbe; and in the introductory chapters, which 
deal with the general principles governing the form¬ 
ation of optical images and the consequences de¬ 
pendent on the characteristics of the eye, special 
attention is given to the question of aperture and the 
limits of the image-forming pencils, and to the 
manner in which the perspective of a picture may be 
modified in the image. In the application of these 
considerations to the photographic lens, the micro¬ 
scope, and the telescope, there is some novelty and 
interest. In other respects a clear and concise account 
is given of the main properties and aberrations of the 
different instruments, whether for objective or sub¬ 
jective use, with some brief historical notes. The 
section on the photographic lens is followed by useful 
particulars as to enlarging and projection apparatus ; 
the description of the microscope includes a short 
explanation of Abbe’s theory of microscopic vision, 
of the relation of “ numerical aperture ” to resolving 
power, and of the sine law, and even admits of refer¬ 
ence to the possibilities of photomicrography with 
ultra-violet light. To the description of the ordinary 
forms of telescope are added some notes on the prism 
binocular as constructed by the Zeiss firm. The- 
diagrams and illustrations are noticeably well drawn 
and clearly printed. 

Second Year Chemistry, a Handbook for Laboratory 
and Class Work. By Prof. Edward Hart. Pp. 
vi+165. (Easton, Pa.: The Chemical Publishing 
Co., 1905.) Price 1.25 dollars. 

The plan of this book is to begin, after a few theo¬ 
retical generalities, with some careful quantitative 
determinations. Thereupon follow qualitative ana¬ 
lysis, chemical arithmetic, and, finally, more quanti- 
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tative analysis. The treatment is marked throughout 
by a considerable degree of originality, and the book 
appears agreeably free from the domination of an 
examination syllabus or of the authority of any par¬ 
ticular school. It is unusual to find the determination 
of silicon in pig-iron or steel in an elementary book, 
and so also the use of a Hempel gas apparatus; but 
there is, after all, no good reason why the practical 
work of elementary students should not be inter¬ 
spersed with exercises of this more technical kind. It 
is astonishing what sanctity is still attached to the 
established order of practical chemistry, and it is not 
the least interesting feature of this book that it is 
markedly unorthodox. Most teachers will admit that 
they may profit by carefully inspecting the plans of 
instruction adopted by their well accredited colleagues, 
and such a remark may certainly be made of Prof. 
Hart’s little book. A. S. 

■La Nature et la Vie. By Henry de Varigny. Pp. 
ii + 356- (Paris : Armand Colin, 1905.) Price 
3.50 francs. 

In a pleasant and easy fashion the writer of this book 
carries the reader from the beginnings of life to its 
termination by death. The origin of life on this 
planet, the vital phenomena of the lower and higher 
forms of vegetable and animal life, the part played 
by bacteria in the fertilisation of the soil, the evolu¬ 
tion of living forms, parasitism, the multiplication 
of animals and plants, the beginning of the end, 
the problem of death, and the immortality of the 
protozoa are a few of the subjects dealt with. The 
book may be recommended as a good popular intro¬ 
duction for the educated but non-scientific reader to 
general biological problems. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natotk- 
No notice is taken of anonymous communications.] 

A Plea for Absolute Motion. 

Newton believed in the possibility of absolute motion 
{ i.e. motion in space not necessarily relative to other 
material bodies), founding his argument on the fact that 
the rotation of a planet might be detected by experiment 
on the planet itself without reference to outside bodies. 
Newton’s reasoning is unanswerable, but it only takes us 
part of the way. Though it proves that using the principle 
of gyrostatic action we can determine direction in space 
absolutely, it fails to distinguish one parallel line from 
another. We can only observe relative motion. This state¬ 
ment, which no one doubts, is generally taken to be 
synonymous with the assertion that nothing but relative 
motion will ever be known. So firmly is this generalisation 
rooted in the present generation of philosophers that I am 
afraid the expression of a contrary opinion will only result 
in placing its author on the “ Index ” of De Morgan’s 
Budget of Paradoxes. 

It is therefore with considerable hesitation that I venture 
to raise the question whether we are not most of us in 
our innermost hearts believers in absolute motion, and 
whether a good deal of the persistence with which we try 
in our lectures to prove that no meaning can be assigned 
to absolute motion does not arise out of the desire to 
repress our own rebellious doubts. As regards the direct 
evidence of observation we are all agreed, but if from the 
outset we limit the results of reasoning to that which may 
directly be controlled by experiment, we must throw over¬ 
board a good many theories which are firmly believed in 
by men of science. I will try to show that it is almost 
impossible to exclude the idea of absolute motion from our 
discussions, and that some of our scientific definitions 
-tacitly admit it. 
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The observed motion of the solar system through the 
stellar universe has frequently been introduced into the 
discussion of relative motion, but I do not think that its 
full importance has been recognised. The thesis I wish 
to maintain is that the question whether our solar system 
possesses velocity not only relatively to the stellar universe, 
but absolutely in space, constitutes a definite problem to 
which a scientific meaning can be attached. It is 
immaterial to my purpose whether our present observations 
are sufficient to allow us to draw any definite conclusions. 
If the validity of the question itself is admitted, my point 
is gained. 

In order to free the main issue from the uncertainties 
arising out of the imperfections of our observations, I will 
base my argument on an ideal condition of the universe 
which resembles the real universe sufficiently to be admitted 
as a possibility. The displacement of a star relative to the 
solar system may be determined in two ways. While 
telescopic observations give us the angular motion in a 
plane at right angles to the line of sight, spectroscopic 
observations allow us to determine radial velocities. To 
determine velocities by means of the telescope we require 
to know the distance of the stars, but the determination 
of parallax is a question of instrumental perfection and of 
long-continued observation. We commit, therefore, no error 
in principle if we imagine the parallaxes of the stars in 
our ideal universe to be known, so that the combination 
of telescopic and spectroscopic observations can determine 
the relative velocity in magnitude and direction. 

It is a matter of history that telescopic observations 
alone have led to the conclusion that the solar system 
moves relatively to the stellar system towards a point 
which, as fixed by Prof. Newcomb’s discussion, has a 
right ascension of 2jy°-$ and a declination of 35 0 . Taking 
this point as apex, Prof. Campbell divided the heavens into 
eighteen zones, obtained by drawing circles of latitude at a 
distance of io° with the apex as pole. In every one of 
the zones which had a smaller apical distance than 90°, the 
average motion was one of approach to the sun, and in 
every one of the zones having an apical distance greater 
than 90° the motion was one of recession from the sun. 
A complete discussion gave for the line of direction, as 
obtained by the spectroscopic method, R.A. 277°-$, dec. 20°, 
the right ascension agreeing exactly with the value de¬ 
duced by Newcomb, though the declination differs 
materially. The relative velocity found was about 20 kilo¬ 
metres per second. 

We may now idealise this observed universe so as to 
simplify the argument, and bring out its essential points. 
Divide the heavens into a number of compartments. Let 
in each compartment the relative velocities be measured 
for a large number of stars combining the spectroscopic 
and telescopic method. Let u be the average velocity of 
each group relatively to the solar system, so that the 
velocity of each star in the group can be represented by 
u + v, both quantities being vectors. For the sake of 
argument, assume that u is the same for all groups, and 
that v within each group is distributed according to the 
law of errors. As regards v , there is no predominance 
of any direction (otherwise u would be affected), and its 
magnitude will be distributed about its mean value in a 
manner which we will take to be the same for all groups. 
The question arises : How should we interpret such observ¬ 
ations if the facts were as stated? 

It is not sufficient to say that the observations would 
prove a relative motion —u of the sun with respect to 
the stellar system, for this would only represent a small 
part of the facts. The important point brought out by the 
observations is that the relative motion is observed to be 
the same for the mean point in each one of a great number 
of groups of stars. The fact that within each group the 
distribution follows the law of errors leads to the conclusion 
that the groups are independent systems, and I put the 
question thus : Does it require an explanation why all 
these independent systems should have the same vector u 
imposed upon them? If you admit the validity of this 
question, if you begin even to discuss the alternative ex¬ 
planation that the vector u reversed really belongs to the 
solar system, and indicates its velocity, you have practically 
surrendered to absolute motion. If there were only one 
star in existence showing relative motion towards the 
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